Cytokine signaling in the brain: putting a SOCS in it?
A new family of cytokine-inducible proteins, termed "suppressors of cytokine signaling" (SOCS), was discovered recently; these proteins function as negative regulators of signaling pathways involved in the cellular actions of many cytokines, growth factors, and hormones. Gene manipulation studies in mice point to the central importance of individual SOCS proteins in maintaining homeostasis by limiting cellular responses to specific cytokines or growth factors in a variety of different physiological systems. Cytokines modulate a wide variety of biological responses in the CNS, so members of the SOCS family might play crucial roles in regulating intracellular signaling by these effectors in both normal and disease states. Although to date studies of the neurobiology of the SOCS family have been limited, we know that many SOCS genes are constitutively expressed in the developing and adult brain, whereas the expression of others, particularly the SOCS1 and SOCS3 genes, can be highly regulated. Furthermore, roles for the SOCS are now evident in the modulation of neuroimmunoendocrine functions affected by a variety of cytokines, including leptin and members of the growth hormone and the interleukin-6/gp130 superfamilies. Overall, these findings point to the SOCS as likely crucial negative modulators in the temporal and spatial regulation and intensity of cytokine signaling and therefore actions in the CNS.